Tumor targeting using 67Ga-DOTA-Bz-folate--investigations of methods to improve the tissue distribution of radiofolates.
Use of folic acid radioconjugates for folate receptor (FR) targeting is a promising strategy for imaging purposes as well as for potential therapy of cancer and inflammatory diseases due to the frequent FR overexpression found on cancer cells and activated macrophages. Herein, we report on preclinical results using a novel DOTA-Bz-EDA-folate conjugate radiolabeled with [(67)Ga]-gallium. DOTA-Bz-EDA-folate was prepared by conjugation of ethylenediamine-(γ)-folate with 2-(p-isothiocyanobenzyl)-DOTA. Radiolabeling was carried out with (67)GaCl(3) according to standard procedures. Biodistribution studies of the tracer were performed in mice bearing FR-positive KB tumor xenografts. The effects on radiofolate biodistribution with coadministered renal uptake-blocking amino acids, diuretic agents, antifolates as well as different routes of administration were likewise investigated. Supportive imaging studies were performed using a small-animal single photon emission computed tomography (SPECT)/CT scanner. (67)Ga-DOTA-Bz-EDA-folate showed a high and specific accumulation in tumors (6.30%±0.75% ID/g, 1 h pi and 6.08%±0.89% ID/g, 4 h pi). Nonspecific radioactivity uptake in nontargeted tissues was negligible, but significant accumulation was found in FR-positive kidneys, which resulted in unfavorably low tumor-to-kidney ratios (<0.1). Coadministered amino acids or diuretics did not effectively reduce renal accumulation; in contrast, predosed pemetrexed did significantly reduce kidney uptake (<29% of control values). The SPECT/CT studies confirmed the excellent tumor-to-background contrast of (67)Ga-radiofolate and the favorable reduction in kidney uptake (with improved imaging quality) resulting from pemetrexed administration. Conventional methods to reduce kidney uptake of radiofolates fail. However, the novel (67)Ga-radiolabeled DOTA-Bz-EDA-folate can effectively be used to image FR-positive cancer and potentially inflammatory diseases. Due to its rapid blood clearance properties, this tracer is also a promising candidate for positron emission tomography imaging if radiolabeled with the short-lived [(68)Ga]-gallium radionuclide.